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 Astronomy 
Teaching Ideas with a Representational Focus 
 
Written by Peter Hubber, Deakin University 
These teaching notes were generated from an Australian Research Council (ARC) research project 
titled ‘The Role of Representation in Learning Science’ in which the topic of Astronomy was taught 
to Year 8 students. A description of several of the activities that were undertaken is given as well as 
examples of students’ work. 
 
Astronomy 
Concepts of Astronomy 
The following list of concepts provides some of the key ideas in understanding Astronomy at secondary 
school level. They should not be seen as independent ideas but interconnected and arising through 
phenomena associated through simple dynamics systems such as the Earth and Sun, Earth and the Moon  or 
Earth, Moon and Sun, etc. 
The Earth 
 The Earth is spherical in shape. 
 ‘Down’ refers to the centre of the Earth (in relation to gravity). 
 The Earth rotates, or spins, about its axis every 24 hours. 
 The Earth revolves, or orbits, around the Sun every approximately 365.25 days. 
 The Earth precesses, or wobbles about its axis, every 26000 years. 
Day and night 
 Light comes from the Sun. 
 Day and night are caused by the Earth turning on its axis (It should be noted that ‘day’ can refer to a 
24-hour time period or the period of daylight; the reference being used should be made explicit to 
students). 
 For observers in Australia the direction of the Earth’s rotation means that the East coast observers 
get daylight before the West coast observers. 
 At any one time half of the Earth’s shape is in sunlight (day) and half in darkness (night). 
The changing year 
 The Earth revolves around the Sun every year. 
 The Earth’s axis is tilted 23.5 degrees from the perpendicular to the plane of the orbit of the Earth 
around the Sun. The earth’s tilt is in the same direction. 
 As the Earth revolves around the Sun its orientation in relation to the Sun changes because of its tilt. 
 The seasons are caused by the changing angle of the Sun’s rays on the Earth’s surface at different 
times during the year (due to the Earth revolving around the Sun). This means for observers from 
Melbourne: 
o The midday Sun in summer is higher in the sky than the winter Sun. It will never be directly 
overhead at any time of the year. 
o The hours of daylight are longer in summer than in winter. 
o The average temperatures are hotter in summer than in winter. 
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The Earth, Moon and Sun 
 The Earth, Moon and Sun are part of the solar system, with the Sun at the centre. 
 The Earth orbits the Sun once every year. 
 The Moon orbits the Earth in one lunar month (about 28 days). The Moon is the Earth’s only natural 
satellite. 
 The Moon rotates on its axis at a rate of once every lunar month. This means we always see the same 
face of the Moon from Earth. 
 The Moon orbits the Earth at an angle to the plane in which the Earth and Sun are located. 
 The Moon and Sun are responsible for tides on the Earth through the action of gravity. 
The phases of the Moon and eclipses 
 The Moon does not emit its own light. It is visible because it reflects light from the Sun. 
 The Sun always illuminates half of the Moon’s sphere. 
 The Moon appears to change shape (its phases) each month because we see different amounts of the 
illuminated surfaces of the Moon at different times each month due to the relationship between the 
positions of the Earth, Sun and Moon at a particular time. 
 The phases of the Moon occur in a regular pattern; these are New Moon, First Quarter Moon, Last 
Quarter Moon and Full Moon. 
 Eclipses occur in two ways:  
o When the Earth lies between the Sun and the Moon causing a shadow – full or partial – over the 
Moon (that is a full or partial eclipse), or  
o When the Moon lies between the Earth and the Sun and casts a shadow – full or partial – over 
part of the Earth (that is, a full or partial solar eclipse). These occur regularly. 
The solar system and stars 
 Stars emit light. The Sun is a star. 
 Some stars emit light of different colours, which relates to the temperature of the surface of the star. 
Red stars have a cooler surface temperature than blue stars. 
 The Sun is the centre of the solar system and is the only body in the solar system that emits light. 
 The Sun is the solar system’s main source of energy. 
 The planets orbit the Sun. Some planets, other than the Earth, have their own moons (natural 
satellites). 
 The planets are great distances from the Earth, but relatively much closer than the stars, apart from 
the Sun. 
 The Moon’s orbit around the Earth once in about every 28 days and is lit from the Sun. From Earth 
the Moon goes through different phases. 
 The planets have different sizes, composition and surface features as they move around the Sun in 
nearly circular orbits. Some planets have a variety of moons and even flat rings of rock and ice 
particles orbiting around them. Some of these planets and moons show evidence of geological 
activity. 
The stars 
 The Sun is many thousands of times closer to the Earth than any other star. Light from the Sun takes 
a few minutes to reach the earth whereas light from the next nearest star takes years. 
 The stars differ from each other in size, temperature, and age, but they appear to be made up of the 
same elements found on Earth. 
The universe 
 The solar system is only a small component of one particular galaxy, the Milky Way, which is made 
up of millions of stars. 
 Even the nearest stars (apart from the Sun) are gigantic distances away compared to the planets. 
Astronomy Teaching Notes, Peter Hubber, Deakin University 2010 
3 
 The universe (which is everything that exists) is comprised of many billions of galaxies, and each 
galaxy contains many billions of stars. To the naked eye, even the closest of these galaxies is no 
more that a dim, fuzzy spot. 
 Our galaxy, the Milky Way, is not the centre of the universe (there is no actual centre to the 
universe, nor has it any boundaries). 
 Some distant galaxies are so far away that their light takes several billions years to reach the Earth. 
People on Earth, therefore, see them as they were that long in the past. 
Gravity 
 Gravity is the force of attraction between two objects that have mass (they contain matter). 
 The size of the gravitational force between two objects depends on the size of the mass of each 
object and the distance they are separated. 
 The motion of an object is always judged with respect to some other object or point and so the idea 
of absolute motion or rest is misleading. 
 Everything on or near the Earth is pulled toward the Earth’s centre by gravitational force. 
Tides 
 The tides on Earth are due to the gravitational pull of the oceans to the Moon and the Sun. The Sun 
has one quarter the gravitational pull on the oceans than the Moon. 
 The gravitational pull of the Moon on the Earth’s oceans results in the oceans bulging out on either 
side. The rotating Earth every 24 hours results in two high tides and two low tides. 
Alternative Conceptions of Astronomy 
The following list of non-scientific ideas has been cited by the research literature into students’ (and 
teachers’) understanding of astronomical phenomena. The research literature prefers the use of the term 
alternative conception rather than misconception as it recognises the often strongly held view by the student; 
they feel such views make more sense to them based on their prior experiences. 
The Seasons 
 The seasons are caused by the elliptical orbit of the Earth. When the Earth is closest to the Sun it is 
summer. 
 Summer occurs when the Earth is tilted towards the Sun and is therefore closer to it. 
The Moon 
 The Moon is not in free fall. It is not affected by the gravity from the Earth. 
 The Moon gives off its own light. 
 The Earth blocks the Sun’s light, casting a shadow on the Moon. This explains the phases of the 
Moon. 
 The phases of the Moon are due to the Earth’s tilt, its rotation or its revolution around the Sun. 
 The amount of light reflected off the Earth onto the Moon causes the changed shapes or phases. 
 The side of the Moon reflecting the Sun’s light affects the shapes. 
 Because observers on Earth can only see one side of the Moon it doesn’t rotate on its axis. 
Gravity 
 The gravitational force is the same on all falling objects. 
 There are no gravitational forces on objects in space. This includes the Moon. 
 The gravitational force on the Space Shuttle is nearly zero. 
 The gravitational force acts on one mass at a time. 
 Moon stays in orbit because the gravitational force on it is balanced by the outward moving force. 
 There is no gravity in a vacuum.  
 The Earth’s spinning motion causes gravity. 
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 Gravity only acts on things that are falling. 
 Free falling objects can only move downwards. 
Comets 
 Comet’s tails are created as comets burn up passing through the Earth’s atmosphere 
 Comets only appear to have long, fiery tails; this is due to their speed and/or that they are really ball-
shaped. 
 Comets are made up of gases and/or dust (these gases are stated or implied to be burning). 
Space travel 
 Spacecraft travel in straight lines from one planet to another. 
 Spacecraft can be launched anytime to travel from one planet to another. 
 Spacecraft are not affected by the Sun. 
 Jets can fly in space. 
 Weightlessness means there is no gravity. 
 Rockets need something (like air) to push against. 
Stars and outer space 
 Stars reflect light from the Sun 
 Stars are planets. 
 Space is not something 
 Black holes are big. 
 Light always travel in straight lines. 
 Things in space make sounds. 
 If the Sun were to become a black hole, the Earth would get sucked into it. 
Tides 
 Tides are caused by the Moon orbiting the Earth every 24 hours 
 There is only one high and one low high tide each day 
 The elliptical orbit of the Moon around the Earth causes the tides; when the Moon is closer to the 
Earth it is high tide. 
 High tides occur when the Moon is visible (maybe only at night) 
 High tide occurs on the opposite side of the Earth to the low tide. 
 The Sun has no effect on the tides. 
The planets 
 The morning and evening star is not equated with the planet Venus, but is believed to be a star. 
 Planets give out their own light. 
 The planets contain dust and rocks and a gaseous atmosphere and water. 
 The planets are all similar in structure to the Earth. 
 Planets orbits are circular. 
 All the planets revolve about the Sun with the same period. 
 Revolution is the same as rotation. 
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Ideas for teaching Astronomy 
Elicitation of astronomy ideas 
Knowledge of students’ pre-topic ideas about astronomy can inform the teaching and learning activities that 
follow.  
Prior to the topic starting – a known fact and a question about astronomy 
Ask the students to write down something interesting that they already know about astronomy and could 
explain to someone else. Also ask the students to write down a question about astronomy that they would 
like to find out. These responses might be shared with the rest of the class. 
My current ideas about astronomy questionnaire 
As the first activity for the teaching sequence students complete the written questionnaire (Appendix 1): My 
current ideas about astronomy. Appendix 2 gives results of responses by a Year 8 class (2008, Victorian 
school). 
The Earth in Space 
Introduce students to the key motions and orientation of the Earth in space. 
 
Key ideas: 
 The Earth is spherical, or ball-like, in shape. 
 ‘Down’ refers to the centre of the Earth (in relation to gravity). 
 The Earth rotates, or spins, about its North South axis every 24 hours. 
 The Earth revolves, or orbits, around the Sun every approximately 365.25 days. 
 The Earth’s axis is tilted 23.5 degrees from the perpendicular to the plane of the orbit of the Earth 
around the Sun. The earth’s tilt is in the same direction. 
 The motion of a celestial object is always judged with respect to some other celestial object. 
 
What you need:  
 a large globe. 
Discuss with the students what aspects of the Earth are represented by the globe and what aspects of the 
Earth are not represented by the globe. 
Discussing the merits of the globe as a representation of Earth 
We all know that this globe is a representation of the Earth. So what features of the Earth are represented 
here? For example,  
 The Earth is spherical. 
 It has land regions and ocean regions. 
What features of the Earth are not represented by the globe? For example, 
 The Earth’s size. 
 The Earth’s gravitational pull. 
 The Earth’s atmosphere (clouds). 
A discussion might be raised about whether the globe does not show bumps to represent the mountains. The 
facts are that the Earth’s diameter is 12756 km [one might ask the students to what they think the diameter is 
before informing them] and the height of our highest mountain, Mount Everest, is 8.84 km. Therefore, if one 
was to represent the height of Mount Everest on the globe of say, 25 cm in diameter, it would be a bump 
about 0.1 mm high – hardly noticeable! 
The thickness of the Earth’s atmosphere is hard to determine as there is no definite boundary between the 
atmosphere and space. It maybe anywhere between 100 km and 1000 km. By representing the atmosphere on 
the globe one needs a layer between 2 mm and 20 mm. 
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Motion and orientation of the Earth in Space 
This section explores the two key motions of the Earth (revolution and rotation) and orientation (tilt). At this 
stage there need not be any discussion as to the phenomena that are the outcome of these motions and 
orientation. 
Introduce the terminology of revolution, rotation and orbit (ask them what they think these terms mean 
before showing them with the globe) by discussing the movement of the Earth in space and modelling 
movement with the globe (also try some student modelling of these motions – ‘I want you to orbit your 
chair’, ‘rotate about your vertical axis three time’). Key facts about the Earth are: 
 The Earth rotates about its axis every 24 hours 
 The Earth revolves, or orbits, the Sun every year. 
Representational challenge – ask the students whether it is possible for two objects to orbit each other at the 
same time [binary star systems do this]. 
You might open up discussion as to why many globes are represented as having a tilt so that the North South 
axis is not vertical. The key idea is that the North South axis of the Earth is not perpendicular to the plane of 
the Earth’s orbit around the Sun.  
Demonstrate the tilt with the globe orbiting a representation of the Sun. Importance needs to be placed in the 
idea that the North South axis line always points in the same direction. 
These motions can be viewed as animations. A quick internet search will provide useful animations to show 
students when discussing the underlying reasons that explain the phenomena of day and night and the 
seasons. 
Discussion on relative motion – ask the students whether the book on the front table is moving. This might 
sound like a silly question until you point out where the observer might be located. For example, from the 
Moon the book is moving. But, you might suggest that the Moon is also moving (with respect to the Earth 
and the Sun). Is the Sun moving? Yes, it is. It is moving with respect to other stars in our galaxy. Is our 
galaxy moving? Yes, with respect to other galaxies? The motion of a celestial object is always judged with 
respect to some other object. 
Explaining Day & Night 
Revisit the questionnaire questions and student responses to the day and night question [Q1]. Is there any 
variation to the students thinking here?  
Key ideas: 
 Day and night are caused by the Earth turning on its axis (It should be noted that ‘day’ can refer to a 
24-hour time period or the period of daylight; the reference being used should be made explicit to 
students). 
 For observers in Australia the direction of the Earths rotation means that the East coast observers get 
daylight before the West coast observers. 
 At any one time half of the Earth’s shape is in sunlight (day) and half in darkness (night). 
 The position of the Sun with respect to the Earth gives rise to different time zones for observers on 
Earth. 
Representational challenge 
Present the students with a representational challenge – maybe done as pairs (or larger groups). Each pair is 
given the scenario of thinking up an answer to the following question given by their little sister. The question 
is, “I was just talking to dad on the phone [dad’s at a conference in LA] and he said it was morning where he 
is but it’s night-time here, how can that be?”.  
Give the students several minutes to come up with an explanation and then ask a couple of groups to present 
their answer to the class. Encourage a multi-representational approach in providing the explanation. Provide 
some critiquing of the value of the representations that were used. 
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Representing day, night and time zones 
This question brings up the concept of day and night and time zones.  
You will need: 
 a globe representing the Earth and something to represent the Sun (strong light source such as that coming 
from the overhead projector – a narrow beam of light from the projector can be achieved by placing a paper 
sheet with a circular hole in it on to the projector).  
Description: 
Demonstrate the key ideas that: 
 The Sun always illuminates half the Earth, so that half the Earth will always be in day and the other 
half will always in night. 
 The pattern of day and night repeats itself every 24 hours as the Earth rotates or spins on its axis. 
Some discussion questions might include: 
 Which way does the Earth spin? [The Earth spins in a direction so that Melbourne gets sunlight 
before Perth]. 
 For observers in Melbourne what is this representation showing? [Provide a representation of noon 
in Melbourne]. 
 Where else in the world will it be Noon? [Check out places on the globe] 
 If it’s noon in Melbourne where else in the world will it be midnight? 
 Is it true that every 24 hours all places on Earth get some day and some night? The answer to this 
question might be, surprisingly, no. 
The image on the right shows the position of the 
Sun at midnight on the longest day of the year in 
Antarctica on 21st December. On this day 
Antarctica gets 24 hours of continuous sunlight. On 
21st June Antarctica gets 24 hours of darkness or 
near-darkness. 
 
 
A time lapse photograph of the setting Sun over 
Antarctica can be found at: 
http://www.classroom.antarctica.gov.au/the-big-
white/sun-and-earth/ 
 
 
Representation of day and night for an observer in the Southern hemisphere 
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Alternative activities to the teacher demonstration of day and night 
The following ideas came from a book of astronomy activities Eyes in the Sky Feet on the Ground 
http://hea-www.harvard.edu/ECT/the_book/toc.html (retrieved Jun 5, 2010) 
Some aspects might be incorporated into the activities above. 
 Attach a small figurine to the globe at your location with blu tack. Slowly turn the globe so that the 
figurine "sees" the Sun rise in the East and set in the West. Now attach a second figurine to another 
part of the globe. Does the Sun rise earlier or later in this new location? Are the figurines always 
both in light or both in darkness? Or can one be in light while the other is in darkness? What if the 
two figurines were on opposite sides of the Earth? 
 Attach a golf tee to the globe at your latitude. Again, slowly turn the globe eastward and notice the 
fan-like shadow pattern which the golf tee casts. Note that the shortest shadow points towards the 
North/South Pole. 
 Attach three golf tees to the globe at various latitudes along the same meridian of longitude. One 
should be on the equator, one should approximate your latitude, and one should be near the poles. 
Ask three students to each observe one of the golf tees. As the globe slowly spins, ask the students to 
call out their golf tee- "top", "middle", or "bottom"- as they cross the day-night boundary. Also, be 
sure to observe the midday shadows and to note in which direction they point. 
Bookwork activity 
Provide the two images above as a handout for the students to stick into their workbooks. Students are to 
annotate their images to show they are connected in some way and also to show their understanding of the 
day night cycle. For example, they might draw an arrow from the time-lapse photographic images to the 
South Pole point in the day-night representation with the comment – ‘this is what you would see the Sun do 
over a 5 hour period in Antarctica, the Sun doesn’t set at the end of the day’. They might indicate the stick 
figure images and write ‘this person is in daylight but in 12 hour he/she will be in nightlight’. 
Animated simulations of day and night 
The animation related to night and day, shown on the right comes from 
the Learning Federation, retrieved June 5, 2010 from 
(http://www.thelearningfederation.edu.au/default.asp ). The animation 
doesn’t show the tilt of the Earth so that half of Antarctica, for example, is 
always illuminated. This might be a discussion point for the students to 
pick up on. Other animations illustrating day and night can quickly be 
found with a Google search on the web. 
Soruce: Earth rotation: sky watch, Education Services Australia Ltd, 
2010. The Le@rning Federation digital curriculum resource L1128 
 
 
Ideas about Gravity 
The orbital motion of the Moon around the Earth and the Earth around the Sun and the Solar system around 
the centre of our Milky Way galaxy can be explained by gravity. Ideas about gravity should be discussed in 
the Forces topic – if students have previously been taught forces, do they still hold alternative conceptions? 
Refer to their response to the Moon question in the pre-topic questionnaire. 
A concept for understanding the structure of astronomical systems such as the Solar system, black holes, and 
formation of stars is gravity. Students need to understand that gravity, as the mutual attraction between to 
object that contain mass, explains such things as: 
 Why the Solar system functions as it does with the planets orbiting the Sun and moons orbiting the 
planets?  
 That gravity does exist in space and that the planets are ‘falling’ towards the Sun and the moons are 
‘falling’ towards the planets even though they are orbiting. 
 Why planetary nebulae (great clouds of gases) come together to form new stars. 
 Why old stars collapse with age to form dwarfs or black holes. 
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Key Ideas: 
 Gravity is the force of attraction between two objects that have mass (they contain matter). 
 The size of the gravitational force between two objects depends on the size of the mass of each 
object and the distance they are separated. 
 An object in orbit around another object is falling towards that object.  
Description: 
Why doesn’t the Moon fall towards the ground? It actually is but because of it is going fast it doesn’t reach 
the Earth. This can be explained through a role play. 
Imagine a rogue asteroid (large rock) [represented by a pencil case] flying towards the Earth [represented by 
the globe]. The asteroid is not in a direct line to the Earth. Consider what happens to the path of the asteroid 
if: 
 There wasn’t any gravitational pull. 
 The asteroid is moving slowly. 
 The asteroid id moving fast. 
Is it possible that the asteroid could be 
going at a speed so that it goes into a 
stable orbit around the Earth? Yes, it can 
– just like the Moon. Ask the students 
what would need to happen for the Moon 
to hit the Earth (slow down and it will 
spiral towards the Earth) or to fly away 
(it will speed up and spiral away from the 
Earth). Refer to the diagram opposite. 
If we want to get something in orbit from Earth, like the space 
shuttle or a satellite, it needs to have lots of upwards speed as 
well as sideways speed. If it only had upwards speed it would 
fall down to the ground even though it might reach space. 
 
 
Teacher Notes: 
The altitude (height) reached by the Shuttle's varies with the mission. Recent missions to the Mir and 
International Space Station have required the Shuttle to reach relatively high orbits of up to 400 km altitude. 
However, a more typical altitude on a Shuttle flight is around 300 km. At this altitude the space shuttle needs 
to be travelling at a speed of about 7,725 m/s [about 28000 km/h] to maintain a stable orbit around the Earth. 
Geostationary satellites (ones that remain above the same point in the Earth)  need to be a lot higher up and 
travel slower than the shuttle. This type of orbit is ideal for many communications and weather satellites. A 
geostationary orbit has an altitude of 35,790 km, which results in an orbital speed of 11,070 km/h.  
Multiple ways to explain why the Moon doesn’t fall down? 
Show the students the YouTube video clip called 
‘why the Moon doesn’t fall down’ 
http://www.youtube.com/watch?v=RsFf9gl6lL8 
(retrieved, June 5, 2010) which shows an astronomer 
explaining why the Moon doesn’t fall down.  
Demonstrate with apparatus shown opposite. The only 
way the object can maintain orbit is to pull on the 
string – this pulls the object to the centre of the  
 
Astronomy Teaching Notes, Peter Hubber, Deakin University 2010 
10 
Explanation for the seasons 
Key Ideas: 
 The Earth revolves around the Sun every year. 
 The Earth’s axis is tilted 23.5 degrees from the perpendicular to the plane of the orbit of the Earth 
around the Sun. The earth’s tilt is in the same direction. 
 As the Earth revolves around the Sun its orientation in relation to the Sun changes because of its tilt. 
 The seasons are caused by the changing angle of the Sun’s rays on the Earth’s surface at different 
times during the year (due to the Earth revolving around the Sun). This means for observers from 
Melbourne: 
o The midday Sun in summer is higher in the sky than the winter Sun. It will never be directly 
overhead at any time of the year. 
o The hours of daylight are longer in summer than in winter. 
o The average temperatures are hotter in summer than in winter 
Demonstration of seasons with globe and light source 
You need  
 the globe as representing the Earth and a light source to represent the Sun (overhead projector).  
Description 
First, ask students if they could explain why we have seasons. Revisit the questionnaire seasons questions 
again [Q4, 6, 13 & 15]. This would indicate to the students the range of views being held – ask students their 
reasoning.  It’s important for the students to be aware of their own views and reasoning, as well as those of 
other students. 
The alternative conception that the Earth is closer during summer (because of its elliptical orbit - Farthest 
distance = 152 million km; Closest distance = 147 million km) can be discounted with the argument that if 
this were the case then all the Earth would experience summer at the same time (the difference in distance 
has a negligible heating effect on the Earth). Another alternative conception also refers to the closeness of 
the Earth to the Sun - in summer Melbourne (and other Southern Hemisphere locations) is closer to the Sun 
because of that part of the Earth is tilted towards the Sun [the northern hemisphere is tilted away from the 
Sun so it will be winter there]. It is true that Melbourne is closer because of the tilt [refer to the right hand 
diagram below] but the distance is negligible and it doesn’t explain the significant changes in temperature 
from summer to winter. 
Demonstrate the motion of the Earth around the Sun keeping the direction of the North South axis in the 
same direction at all times. The principal reason for the seasons is the tilt of the Earth’s axis. For Melbourne, 
this leads to longer daylight hours in Summer and the mid day Sun is higher in the sky in summer, which 
leads to the light hitting the surface of the Earth in greater concentrations (greater heating effect of the 
summer Sun than the winter Sun). 
The diagrams above introduce the astronomical terms of Equinox and Solstice. The Equinox times occur 
when the midday Sun is directly overhead [this means a vertical stick in the ground will produce now 
shadows] on locations at the equator. The solstices occur when the midday Sun is directly overhead the 
farthest North and farthest South of the equator. 
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Animated simulation of the seasons 
Animations showing the seasons can readily be found on the internet and can be quite useful in teaching the 
key ideas related to an explanation for the seasons. They show the dynamic processes that occur between the 
Earth and Sun as the Earth orbits. The Learning Federation contains animations related to the seasons. 
 
The animation related the seasons, shown on the right comes 
from the Learning Federation, retrieved June 5, 2010 from  
(http://www.thelearningfederation.edu.au/default.asp) 
Source: Seasons, Education Services Australia Ltd, 2010. The 
Le@rning Federation digital curriculum resource L5774. 
 
Bookwork activity 
Provide the students with a handout showing the two diagrams above. They could annotate the diagrams with 
other information that shows their understanding of the phenomena of the seasons. For the diagram on the 
left they could indicate where the Earth would be on their birthday. For the diagram on the right the students 
could draw a representation of the diagram from the perspective of someone on Earth. For example, 
 
 
 
Role play of Earth, Sun and Zodiacal Constellations 
The location and significance of the zodiacal constellations can be understood from considering the motion 
of the Sun with respect to the sky. From Earth the Sun appears to rise in the East and set in the West. There 
day and night time sky is divided into 88 sections. The stars within each section make up a constellation. The 
constellations that the Sun appears to move through from observers on Earth are called the zodiacal 
constellations. The two images below provide a good representation of this. 
Key Ideas: 
 The Earth, Moon and Sun are part of the solar system, with the Sun at the centre. 
 The Earth orbits the Sun once every year. 
 The Moon orbits the Earth in one lunar month (about 28 days). The Moon is the Earth’s only natural 
satellite. 
 The Moon rotates on its axis at a rate of once every lunar month. This means we always see the same 
face of the Moon from Earth. 
 The Moon orbits the Earth at an angle to the plane in which the Earth and Sun are located. 
 A constellation is a group of stars within a section of the sky. The 12  zodiacal constellations are the 
constellations that the Sun appears to move through each year. 
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Description: 
In the representation opposite you need to 
imagine that the Earth is stationary and the 
Sun moves around the Earth – the image on 
the right has the Sun as well as its path. So 
from Earth we will get the perception that 
the Sun moves in front of the background 
stars which make up the zodiacal 
constellations . 
 
 
The role play requires a large open area. The role-play requires a person for each zodiacal constellation 
(possibly pick students who have this constellation as their birth sign). There needs to be some explanation 
of: 
 What a constellation is [a section of the sky that includes a group of stars – there are 88 sections that 
make up the whole sky]. 
 The zodiacal constellations make up 12 of these constellations and ancient cultures, such as the 
Greeks, have given them symbols that are loosely derived from the positions of the stars. 
 The zodiacal constellations are connected with people’s birthdays [see table below]. To see how they 
are connected we need to do a role play. 
 
Aries 
Mar 21 - 
Apr 19 
Taurus 
Apr 20 - 
May 20 
Gemini 
May 21 - 
Jun 20 
Cancer 
Jun 21 - 
Jul 22 
Leo 
Jul 23 - 
Aug 22 
Virgo 
Aug 23 - 
Sep 22 
Libra 
Sept 23 - 
Oct 22 
Scorpio 
Oct 23 - 
Nov 21 
Sagittarius 
Nov 22 - 
Dec 21 
Capricorn 
Dec 22 - 
Jan 19 
Aquarius 
Jan 20 - 
Feb 18 
Pisces 
Feb 19 - 
Mar 20 
Source: © Can Stock Photo Inc. / Exit_Nume 
 
Apart from the students representing the zodiacal 
constellations there also need to have a student to 
represent the Sun and another person to represent 
Earth. Arrange the student as shown in the diagram 
opposite [a path for the Sun might be drawn in 
chalk on the floor or indicated by some tape or 
string]. 
As with any role play some discussion needs to be 
had about what is actually represented and what is 
not represented [scale of the size of the objects and 
distances from one another is not represented in 
this role play]. 
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Begin by discussing how the role play might explain day and night. Note that the student who represents the 
Earth is not the observer on Earth. Therefore, to represent night or day one needs to specify a location for the 
observer on the Earth. This point might be represented by a sticker [for example, if the sticker is placed on 
the stomach then this represents the location of an observer on Earth at the equator]. 
Ask the student representing Earth to role play 24 hours beginning at midday for the observer on Earth. What 
would three days look like, again beginning at midday for the observer on Earth? Discuss with the rest of the 
class the accuracy of this representation. Some students might point out that over three days, as well as 
rotating the students should also be moving along its orbit around the Sun. 
Significance of zodiacal constellations 
Introduce the significance of the zodiacal constellations to the role play. If the role play was set out like the 
diagram above and the observer was at midnight then by looking directly up in the sky they would see the 
constellation of Leo. They would also see other constellations to the East and West, such as Virgo, Libra, 
Gemini and Cancer. For midday the students would see that the Sun is in front of a constellation Aquarius. 
Ask the students whether the observer on Earth will be able to see Pisces. If not, then when can an observer 
from Earth be able to see the constellation of Pisces? 
On a person’s birthday the Sun will be in his/her zodiacal constellations. That is, a person’s zodiacal 
constellation will in the sky during daylight hours during that person’s birthday. When will the person be 
able to see his/her zodiacal constellation during the night? 
Over the period of a year all the zodiacal constellations will appear in the night sky. Point out that over the 
year the Sun moves in front of all the zodiacal constellations – that’s what makes them defined in this way. 
The Sun does not move through the rest of the constellations 
Book work activity 
Students are given either or both of the following representations. They could indicate where the Sun will be 
on their birthday and provide an image of what they might see in the night-time sky from the perspective of a 
person on Earth in Melbourne [they might show the star patterns in the constellations or just the names of the 
constellations]. 
 
Role play of motion of the Moon 
Introduce the Moon to the role play. Is the Moon always in the night sky? Demonstrate full Moon and new 
Moon. Also demonstrate how observers on Earth can only see one side of the Moon. This means that the 
period of revolution of the Moon moving around the Earth is the same as its period of rotation. Get the 
students to predict if the Moon does rotate over one month. Act it out to seek an answer [every month the 
Moon rotates once – the Moon’s period of revolution around the Earth is the same as its period of rotation, 
which is about every 28 days]. 
First role play the motion of the Moon every month without bringing in the motion of the Earth with respect 
to the Sun. Then role play the motion of the Moon and motion of the Earth. The students get to see that 
overall it looks complicated but by focusing on individual objects the motions are simple [rotation and 
revolution]. 
Applicability of role play 
As already been mentioned the role play doesn’t represent relative sizes of the objects or their relative 
distances between each other. The points representing the stars in the zodiacal constellations on the images 
of the constellations suggest that each star is the same distance from our Sun – this is not the case. 
In the role play the Moon orbits in the same plane as the Earth orbits the Sun – this is not the case. In the role 
play as the Moon orbits the Earth one should predict a Solar and a Lunar eclipse every month. 
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To improve the role play one can show the Sun rotating. It rotates on its axis approximately every 25 days. 
Some students might ask if the Sun moves. Yes, it does. Our solar system is on the outer spiral arm of our 
Galaxy, the Milky Way. The Sun orbits the centre of the Milky Way at about 250 km/second and it takes 
about 220 million years to complete an orbit. Our Milky Way galaxy is moving towards other galaxies and 
away from other at speeds between 130 km/s to 1000 km/s. 
Role play of the planets 
Optional: take out the Moon and replace by Venus, and then Jupiter/Saturn. Demonstrate why Venus is 
called the morning and evening star. Demonstrate how Jupiter/Saturn moves independently of the stars over 
the period of months. To ancient civilisations the planets were considered bright starts that appeared in 
different places of the sky over the year [origin of the word planet is ‘roaming star’]. Discuss with the 
students how the role play shows this? 
We measure how old we are by the time it takes the Earth to orbit the Sun. If this is the case would we have 
more Mercury years and Earth years if we lived on Mercury? What about Jupiter? 
Animation of the Solar system 
Key ideas: 
 The orbits of the planets are on the same plane but not Earth’s moon. 
 The planets have different rotations and orientations. 
 Planets travel at different speeds of rotation and revolution which leads to different planet ‘years’ 
and planet ‘days’. 
Play the Solar System 3D simulator [http://download.cnet.com/Solar-System-3D-Simulator/3000-2054_4-
10477538.html retrieved Jun 15, 2010]. The simulator allows you to speed up the motion of the planets and 
to zoom in on it. Ask the students what they notice about the simulation. For example, 
 The orbits of the planets are on the same plane but not Earth’s moon. 
 Other planets have different rotations and orientations to Earth. 
 Planets travel at different speeds – which is the fastest? 
You need to point out what this representation doesn’t show. For example, relative size and distance of the 
planets and Sun. I don’t think the animation shows the tilt of the Earth very well. 
Finding the planets at night 
We can use our observations of the animation of the solar system to help us find out on the night when we 
look whether planets will be in the night sky and whereabouts in the sky they might be. The animation shows 
that the planets orbit the Sun on the same plane. This means that from Earth the planets will follow the same 
path in the sky as does the Sun. So just as the Sun rises in the East and sets in the West the planets will 
follow the same path in the sky. 
The Melbourne Museum planetarium provides data about the rise and setting times for planets for any time 
of the year. Refer to the following URL: 
http://museumvictoria.com.au/planetarium/DiscoveryCentre/Rise-and-Set-Times/?CBT=2  
(retrieved June 5, 2010) 
From this site you can find the rise time and setting times for each planet for each day. For example, if the 
rise time for a planet is 16:00 and it sets at 04:00 then the planet will be on the eastern horizon at 16:00 and 
on the western horizon at 04:00. In the meantime it will follow the path normally taken by the Sun. 
On October 13 say, Mars sets at 20:53 so it may not be dark enough to see it on the Western horizon at the 
point where the Sun has just set. However, Venus sets at 22:21 so just after dusk it will be seen in the sky 
like the brightest star in the Western Horizon. Encourage the students to look for this planet [it’s the most 
noticeable of the planets to see in the night sky when its there]. 
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Model of the Earth and the Moon 
Revisit the questionnaire questions and student responses relating to the relative size and distance of celestial 
objects [Q3, 5 & 16]. 
This activity will give the students a better sense of the relative sizes and separation distance of the Earth and 
Moon. 
 The Moon is about ¼ the diameter of the Earth and 1/50th the volume of the Earth. 
 The Moon is about 30 Earth diameters from the Earth. 
What you need: 
 Plasticine (handful for each student, or at least each pair of students) 
 Ruler 
 Calculator 
Relative sizes of Earth and Moon 
This activity is designed to test the students’ perceptions of the relative sizes of the Moon and the Earth as 
well as their separation compared to their relative sizes. Provide the student with a handful of plasticine. Ask 
them to divide the clay into two spheres. One sphere is to represent the Earth and the other sphere to 
represent the Moon. The sizes of these representations need to be in the same relative proportions to the sizes 
of actual Earth and Moon. 
Once this is done each student raises his/her representations in the air to show the rest of the class. The 
teacher surveys the students’ predictions and records the results on the board. The students could record their 
prediction in their notebooks by tracing around the outside of their shapes. 
In terms of actual volume, the Earth is 50 times that of the Moon. Therefore, to approximate the relative 
sizes of the Earth and Moon get the students to undertake the following steps: 
1. Join the two spheres together and roll the plasticine into a sausage shape; 
2. Divide the sausage shape into three equal parts and then join two of the parts together. 
3. Divide the third piece of plasticine into two halves, keeping one half in your hands and adding the 
other half to the larger piece of plasticine. 
4. Divide this smaller piece into two, keeping one half in your hands and adding the other half to the 
larger piece of plasticine. 
5. Repeat step 4. 
6. Repeat step 4. 
7. The students should now have one small piece and a large piece that they can fashion into spheres to 
represent the relative sizes of the Earth and Moon. 
The students can then record the relative sizes of the Earth and Moon in their workbooks. 
Distance between Earth and Moon 
Using the models of the Earth and Moon (50:1 ratio) get the students to place them at a distance to represent 
the actual Earth-Moon distance. Again survey the students and record the results on the board. 
The actual distance is about 30 Earth diameters. Students measure the diameter of their Earth representation 
and multiply by 30 to get the distance required for separation. 
Place the models at this distance and compare with the estimated distance. Most students are amazed at the 
relative sizes of the Moon and their separation. It is any wonder that eclipses are rare! 
Now ask where would the nearest planet be (Venus) in relation to the model formed. At its closest approach 
Venus is about 3 000 Earth distances away! 
Given the size and separation students should appreciate more how unlikely it is to get an eclipse every half 
revolution of the Earth. 
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Some facts 
The images below give the relative sizes and distance separation of Earth and Moon. The Moon has 
approximately 1/4 Earth's diameter, 1/50 Earth's volume, and 1/80 Earth's mass 
 
 
 
 
 Earth Moon 
Diameter 12,742 km 3,476 km 
Volume 1.08321 x 1012 km3  2.199 x 1010 km3 
Mass 5.9736 x 1024 7.349 x 1022 kg 
 
Relative sizes of celestial objects and their distances from Earth 
Key ideas: 
 The planets are great distances from the Earth, but relatively much closer than the stars, apart from 
the Sun. 
 The Sun is many thousands of times closer to the Earth than any other star. Light from the Sun takes 
a few minutes to reach the earth whereas light from the next nearest star takes years. 
 The solar system is only a small component of one particular galaxy, the Milky Way, which is made 
up of millions of stars. 
 Even the nearest stars (apart from the Sun) are gigantic distances away compared to the planets. 
 The universe (which is everything that exists) is comprised of many billions of galaxies, and each 
galaxy contains many billions of stars. To the naked eye, even the closest of these galaxies is no 
more that a dim, fuzzy spot. 
 Some distant galaxies are so far away that their light takes several billions years to reach the Earth. 
People on Earth, therefore, see them as they were that long in the past. 
 Distances in the solar system are measured in Astronomical Units (AU) where 1 AU = distance from 
the Earth to the Sun. 
 Distances to stars from Earth are measured in Light Years (ly) where 1 ly = distance light will travel 
in a year. Light travels at a speed of 300,000 km/s. 
There are two PowerPoint presentations to show the students. [Fantastic trip 
http://www.slideworld.com/slideshow.aspx/fantastic-trip-ppt-2765936 accessed Jun 15, 2010] [Comparison 
of the sizes of planetary/celestial objects http://www.youtube.com/watch?v=iJvxMa76vfI accessed  
Jun 15, 2010] 
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Fantastic trip 
This is a series of images showing the Earth at various distances from it. Each new image shows the Earth 10 
times the distance from the previous image. It really highlights the vastness of space. There are various 
astronomical terms that arise in showing the PowerPoint slides, such as light year and galaxy. 
Apart from showing the macro side of the universe the PowerPoint slides also show the micro view, taking 
10 times the magnification of each subsequent slide of part of a leaf. You may or may not want to show this. 
However, the end point of these images suggests that we have reached the limit of our current knowledge. 
This view can be tied into the recent media release of the new particle accelerator in Europe. Scientists want 
to now what matter is made of on a smaller scale than is known. Interestingly the experiments with the 
accelerator may tell scientists more about how the universe was formed through the Big Bang. This is where 
science of the micro-world meets the science of the macroscopic universe. 
Celestial objects’ sizes and distances 
This is a series of PowerPoint slides that show the relative sizes of different objects that include the Earth, 
Moon, Sun, planets, and different sized stars up to the largest type stars there are in the universe. As with the 
previous PowerPoint slides students get to appreciate the vast magnitude of some celestial objects. 
Discuss why Pluto should/shouldn’t be included as a planet. There is evidence that Pluto is not like the other 
outer planets because of its size and is not a gas planet. Also the orbit of Pluto is quite different to that of the 
other planets. In fact it comes inside Neptune’s orbit. It is this reason why Pluto is considered to be a dwarf 
planet. 
There are four dwarf planets in our solar system. You might get some students to research what these are and 
their location. 
Show a series of images that give the students some perspective of distances. You would need to introduce 
the quantities of Astronomical Unit (AU) as the distance from the Earth to the Sun, and Light Year as the 
distance light would travel in a Year. The light year is such a fantastic distance when one considers that light 
travels a distance of 300 thousand km in just one second. 
Planetary models - comparing distances 
Various models can be made to represent planetary distances and sizes. Here are just a few. 
Key Ideas: 
 The planets are great distances from the Earth, but relatively much closer than the stars, apart from 
the Sun. 
 Distances in the solar system are measured in Astronomical Units (AU) where 1 AU = distance from 
the Earth to the Sun. 
Distance Models 
What you need: 
 metre rule or tape measure 
 ball of string 
 markers showing the names of the planets 
 3 rolls of toilet paper 
Using the distances of the planets to the Sun in Astronomical Units (AU) (in table below; 1 AU = distance 
from Earth to Sun) one can produce a distance model where 1 m = 1 AU. Fix the end of the string in a 
suitable position and place the Sun marker here. Using the table below, measure the distances of the planets 
from the Sun along the string,. Mark them appropriately. In this model the nearest star would be 260 km 
away! (It is actually over 40 million million km away). 
Another model can be made out of units of toilet paper. On this scale 1 toilet paper = 10 million km. Using 
the table below mark the Sun and measure the distances from the Sun along the toilet paper. In this model 
one would require more than 4 million sheets of toilet paper - 10 000 rolls! 
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Planet Sun Distance Sun Distance Scale distance Scale distance 
 million km AU m toilet paper sheets 
Mercury 57.9 0.4 0.4 6 
Venus 108.2 0.7 0.7 11 
Earth 149.6 1.0 1.0 15 
Mars 227.9 1.5 1.5 23 
Jupiter 778.3 5.2 5.2 78 
Saturn 1427.0 9.5 9.5 143 
Uranus 2869.6 19.2 19.2 287 
Neptune 4496.7 30.0 30.0 450 
Planetary models - comparing diameters and distances 
To visualise how spread out the solar system really is, cut out of aluminium foil a circle of 5.5 cm diameter 
and stick it to one end of a wall. Take 475 steps away from this circle. This is how the Earth looks from the 
Sun. 
Use different types of balls to put this into perspective with the other planets. Students go onto the oval and 
step out the requisite number paces (1 m per step). For example, 
 Mercury is a marble size and one metre from the Sun 
 Venus is a tennis ball and 2 m away. 
 Earth is a tennis ball and 2.5 m away. 
 Mars is a ping pong ball and 4 m away. 
 Jupiter is a basketball and 13 m away. 
 Saturn is a volleyball and 24 m away. 
 Uranus is a baseball and 50 m away. 
 Neptune is a baseball and 77 m away. 
 Pluto is a marble and 100 m away from the Sun. 
To get some idea of the true scale of the solar system, cut out from butcher’s paper a 12 mm diameter circle 
to represent the Earth. Compared to this, how big is the Moon? How big is the Sun? (one is only 4 mm while 
the other is 1.382 m in diameter). 
Cut out the other planets to this scale as well: Mercury is 5 mm, Venus 12 mm, Mars 7 mm, Jupiter 139 mm, 
Saturn 115 mm, Uranus 51 mm, Neptune 50 mm, and Pluto would be 6 mm. 
The Phases of the Moon 
Revisit the questionnaire questions and student responses relating to the phases of the Moon [Q2, 8-11, 19]. 
Is there variation in students’ thinking on this topic? 
Key Ideas: 
 The Moon does not emit its own light. It is visible because it reflects light from the Sun. 
 The Sun always illuminates half of the Moon’s sphere. 
 The Moon appears to change shape (its phases) each month because we see different amounts of the 
illuminated surfaces of the Moon at different times each month due to the relationship between the 
positions of the Earth, Sun and Moon at a particular time. 
 The phases of the Moon occur in a regular pattern; these are New Moon, First Quarter Moon, Last 
Quarter Moon and Full Moon. This occurs every lunar month, which is about every 28 days. 
 The Moon rotates and revolves around the Earth once every lunar month. This means that only one 
side of the Moon is visible from Earth. 
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Representations that explain the phases of the Moon, like 
that shown opposite, can be quite complex. Therefore, such 
representations require a significant amount of classroom 
discussion about what the representation actually does 
show and what it doesn’t. For example, the representation 
on the right has two different observer position 
representations. The outer ring of Moons and the central 
Earth show a perspective from deep in space above the 
Earth. The middle ring of Moon phases show the various 
phases of the Moon as seen from an observer from Earth. 
The multiple Moon’s provide a time sequence of the 
Moon’s motion around the Earth over a Month’s period. 
 
The rotation of the Earth is not represented. The Sun is not represented. 
Multiple representations of the phases of the Moon are suggested here. You may have already role-played 
the motion of the Moon and Earth with respect to the Sun and pointed out how the phases of the Moon might 
arise. Show students different representations of the phases of the Moon, such as animations; these should 
open up lots of interpretive discussions with the students. 
 
3D Model showing the phases of the Moon. The model, shown 
diagrammatically opposite, demonstrates the phases of the 
Moon. 
Paint a shoe box black inside and out; alternatively, it could be 
covered with black cardboard. The model of the Moon is to be 
painted dark grey; this is the colour of the Moon. Suspend the 
Moon so it is located in the centre of the box using the wire. 
On one end of the box cut out a hole large enough for the head 
of a torch to fit through. Then, cut out small observation holes 
around each side of the box. Turn on the torch and observe the 
phase of the Moon inside the box. 
 
  
Animations, readily found on the web, illustrate the phases of the Moon. The best animations are those that 
simultaneously show two perspectives, one from Earth and one from space as the Moon revolves around the 
Earth. 
Workbook activities 
Provide students with different diagrammatic representations of the phases of the Moon. Get then to annotate 
to indicate what the representation does show. Also, they could comment on what it doesn’t show. For 
example, the Sun might not be represented – they might like to draw one into the diagram. 
Eclipses 
Key Ideas: 
 Eclipses occur in two ways:  
o When the Earth lies between the Sun and the Moon causing a shadow – full or partial – over the 
Moon (that is a full or partial eclipse), or  
o When the Moon lies between the Earth and the Sun and casts a shadow – full or partial – over 
part of the Earth (that is, a full or partial solar eclipse). These occur regularly. 
Show the students animations of solar and lunar eclipses. Some discussion about reasons by the Moon is not 
obscured in a total eclipse needs to be provided. Just like magnifying lenses bend the light, the atmosphere of 
the Earth also bends the light to illuminate the Moon even though the Earth is fully obscuring the Moon. The 
reason for the red colour is complex; the Moon appears orange red because a lot of the blue part of the light 
from the Sun gets scattered by the Earth’s atmosphere (which gives the reason why the sky appears to be 
blue in colour). 
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The Tides 
Key Ideas: 
 The tides on Earth are due to the gravitational pull of the oceans to the Moon and the Sun. The Sun 
has one quarter the gravitational pull on the oceans than the Moon. 
 The gravitational pull of the Moon on the Earth’s oceans results in the oceans bulging out on either 
side. The rotating Earth every 24 hours results in two high tides and two low tides. 
 The relative positions of the Sun, Moon and Earth determine the maximum height of the tides. The 
high tide is at a maximum during New and Full Moons. During quarter Moons the high tide is at its 
minimum. 
An explanation of the tides needs to undertaken only when students have a good understanding of the phases 
of the Moon. The phases of the Moon are connected to the level of the tides on Earth. 
Animations, readily found on the web, can assist students to understand the phenomenon of tides. 
The Universe and Cosmology 
Key Ideas: 
There are two ideas that provide an explanation to a lot of phenomena in the universe. These are: 
 Gravity as the mutual attraction of bits of matter, and  
 Nuclear fusion reactions as the combining of small atoms to make larger ones, and in doing so 
releasing vast amounts of energy. 
Other key ideas about different aspects of the Universe and Cosmology would depend on what time is left in 
the unit and what topics might be discussed. 
The formation of stars and our solar system use these ideas. The formation of a star, or solar system, begins 
from large clouds of small particles, usually Hydrogen atoms. In the large cloud the particles are drawn to 
each other because of the gravitational pull between the particles. This creates chunks of matter within the 
cloud that are also attracted thus creating larger chunks. As chunks come together the process often leads to a 
swirling effect with a central large object and swirling smaller objects. From here all the matter might come 
together to form a star or some stays swirling to create planets. 
After the star is formed, the Hydrogen atoms combine to form larger atoms in nuclear fusion reactions. This 
created lots of energy that stops all the matter within the star compressing further due to gravity. However, 
after some time the nuclear reactions run out. What happens then is the central core of the star compresses to 
a tiny space (into a dwarf star or black hole) while the outer part of the star expands and explodes (nova or 
super nova). 
The lifecycle of stars of various sizes might be explored with the students – this would introduce such terms 
as, Nova, Super Nova, black hole, dwarf star, neutron star, galaxy. 
Activity: Lunar Landings 
The following activity illustrates the relative movement of celestial objects and the vast distances between 
them. Generally, when flying from one city to another a pilot will aim the plane in the direction of the city 
and the plane will get to the city. Does an astronaut when flying to the Moon do the same thing? Why/why 
not? 
Key idea:  
 You will not reach the Moon if you point your rocket in a direction where the Moon is at the start of 
your journey. 
 Celestial objects move relative to each other. 
You will need: 
 A bucket or wastepaper basket 
 A metre rule or tape measure 
 A globe of Earth 
 A ping-pong ball. 
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Description: 
Place the globe of Earth on a table and spin it slowly with your hand. Earth spins 365 times in one year: this 
is why there are 365 days in a year. Pretend to be the Moon and walk around Earth by walking around the 
table with the globe on it: the Moon moves around Earth once every month. Now walk around like the Moon 
while you spin Earth—make sure you always face Earth. This gives you an idea of the movements of Earth 
and the Moon. 
Using a ping-pong ball as a rocket, fire a ‘rocket’ and try to land it on the Moon by pretending you are Earth 
and another student holding the bucket is the Moon. Then ask the student holding the bucket (the Moon) to 
move 3 m away from you (Earth). Have ten tries to land the ball (rocket) in the bucket. Count the number of 
times the rocket lands safely on the Moon. 
Try to do this another ten times, but this time the Moon must move slowly around you as you throw 
(remember to keep a distance of 3 m at all times). Count the number of safe landings. 
To make it a little more real, try again while the Moon is moving and you are spinning around on the spot. 
(Don’t forget that distance of 3 m.) Again, count the number of safe landings. 
Astronomy Investigations 
Appendix 3 gives a description of 5 different investigations and an Extension task.  
Divide the class into 5 groups – each group is to select a different investigation to complete. All students are 
expected to undertake the extension task. 
Each group is to write a report that provides answers to the discussion questions fully supported with 
evidence from their investigation. Each group is also to present their findings to the rest of the class. 
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Appendix 1 
My Ideas about Astronomy 
 
Name:___________________________ 
1.  What do you think causes night and day?  
A. The Earth spins on its axis. B. The Earth moves around the Sun. 
C. Clouds block out the Sun's light. D. The Sun goes around the Earth. 
E. The Earth moves into and out of the 
Sun's shadow. 
  
________________________________________________________________________ 
  2.  The diagrams here show how the Moon 
appeared one night, and then how it appeared a few 
nights later. What do you think best describes the 
reason for the change in the Moon's appearance?  
 
One night             Few nights later 
 
 
A. The Moon moves into the Earth's 
shadow. 
B. The Moon is black on one side, white on 
the other, and rotates. 
C. The Moon moves into the Sun's 
shadow. 
D. The Moon moves around the Earth. 
 
________________________________________________________________________ 
3.  If you used a basketball to represent the Sun, about how far away would you put a representation of 
the Earth? 
A. 30 cm or less. B. 1.5 meters. C. 3 meters   D. 7.5 meters. E. 30 meters. 
 ________________________________________________________________________ 
4.  As seen from your home in a suburb of Melbourne, when is the Sun directly overhead at noon (so 
that no shadows are cast)?  
A. Every day. B. During summer. 
C. During winter. D. During a day in Spring and Autumn. 
E. Never from your home.   
________________________________________________________________________ 
5.  Give your best estimate of the Earth's diameter from among the following distances:  
A. 1,500 km B. 15,000 km. 
C. 150,000 km. D. 1,500,000 km. 
E. 15,000,000 km.   
________________________________________________________________________ 
6.  The main reason for it being hotter in Melbourne in summer than in winter is that  
A. The Earth is closer to the Sun in 
summer. 
B. Melbourne is closer to the Sun in 
summer. 
C. The Earth's rotational axis flips back 
and forth as the Earth moves around the 
Sun. 
D. The Earth's axis points to the same 
direction relative to the stars, which is 
tilted relative to the plane of its orbit. 
E. The Sun gives off more energy in the 
summer than in the winter. 
  
________________________________________________________________________ 
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7.  Which of the following lists shows a sequence of objects that are closest to the Earth to those that are 
farthest away?  
A. Moon         Stars         Pluto. B. Pluto        Moon          Stars. 
C. Stars          Moon        Pluto. D. Stars         Pluto          Moon. 
E. Moon         Pluto         Stars.   
________________________________________________________________________ 
Choose your best estimates of the times for the events listed in questions 8 and 9: 
 
8.  The Moon to go around the Earth:  
A. Hour. B. Day. C. Week. D. Month. E. Year. 
 
9.  The Moon to go around the Sun:  
A. Hour. B. Day. C. Week. D. Month. E. Year. 
________________________________________________________________________ 
10.  In order to have a total Solar eclipse, the Moon must be at what phase?  
A. Full. B. New. C. First quarter. D. Last quarter. 
 
 
 
 
 
 
 
 
Source: Peter Sayers 
 ________________________________________________________________________  
11.  When you observe the Moon from the Earth, you always see the same side. This observation tells us 
that the Moon: 
A. Does not rotate on its axis. B. Rotates on its axis once a day. 
C. Rotates on its axis once a month.   
________________________________________________________________________ 
12.  According to modern ideas and observations, which of the following statements do you think is 
correct?  
A. The Earth is at the centre of the 
Universe. 
B. The Sun is at the centre of the Universe. 
 
C. The Milky Way Galaxy is at the centre 
of the Universe. 
D. The Universe does not have a centre in 
space. 
________________________________________________________________________ 
13.  The different seasons of summer, spring, autumn and winter that we experience every year are due 
to:  
A. The varying distance between the Sun 
and the Earth. 
B. The varying distances between the Earth, 
Moon and Sun. 
C. The tilt of the Earth's axis as it revolves 
around the Sun. 
D. Varying degrees of atmospheric 
pollution which dilute the Sun's rays. 
________________________________________________________________________ 
14.  When do you think is the longest daylight period in Australia?  
A. March. B. June. C. September. D. December 
________________________________________________________________________ 
15.  Two grapes would make a representation of the Sun and a close star, if separated by: 
A. 0.5 m. B. 1 m. C. 100 m. D. 1.5 km E. 150 km. 
________________________________________________________________________ 
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16.  If objects like apples fall to the 
ground then why do you think the Moon 
doesn’t also fall to the ground? Explain 
why. 
a b 
 
 
 
 
 
 
 
17.  The diagram opposite shows the 
backyard of a house at night with the Moon in 
quarter phase in the sky. On the diagram draw 
an arrow that points directly to the Sun.  
 
In the space below explain how one can only 
see half of one side of the Moon. 
 
 
 
 
 
 
 
 
 
 
 
18.         Jodie, a Year 5 student, and you are watching a live telecast of the Hurricane in Texas, USA.  The 
time in Melbourne is 9:46 pm but the time in Texas is given by a news reporter as 6:46 am. Jodie turns to 
you and asks, “How come it’s night time in Melbourne but we can see it’s day time in Texas?” In the space 
below show your answer to Jodie’s question? 
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19.    The globe shown below represents different features of the Earth. In the diagram the globe has a tilt. 
  
19 a Does this have a relationship with a feature of the Earth? Explain why in the space below. 
 
 
 
19 b Describe two features of the Earth that the 
globe shown above represents. 
 
 
 
 
 
 
 
 
 
 
 
 
 
19 c Describe two features of the Earth that the 
globe shown above does not represent. 
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Appendix 2 
Analysis of Pre-Topic Questionnaire (Year 8 class) 
Multiple choice response data 
The data highlighted refers to the scientifically accepted response. 
# A B C D E No Response 
1 10 5   2  
2 1  7 9   
3  4 0 5 
 
8  
4 7 5  3 2  
5  4 4 4 4 1 
6 3 7 4 3   
7 1  4  12  
8  8  8 1  
9  1   16  
10 9 7    1 
11 11 3 3    
12 1 4  12   
13 3 2 12    
14 1 1 1 14   
15 2  4 4 6  
 
Comments: 
The yellow cells refer to the scientifically acceptable answers. Several alternative conceptions are present for 
most questions asked. 
 
16.  If objects like apples fall to the ground then 
why do you think the Moon doesn’t also fall to the 
ground? Explain why. 
 
 
[each letter below refers to a particular student] a b 
 
a. Because it has a orbit stopping it from falling. 
b. The Moon is connected to the magnetic core of earth and therefore orbits around it. Gravity on 
earth has a greater pull because the core is closer. [diagram] 
c. Because on earth there is gravity in space there is no gravity. 
d. The earth’s gravity to itself but the Moon has a gravity of its own and is too large and strong for 
the earth. 
e. The Moon is on a rotational core. 
f. No response. 
g. This is because the Moon has less gravitational pull and less mass. It also has no atmosphere(?) 
h. Because it has an orbit preventing it from falling. 
i. Because the Sun is also pulling the Moon with gravity. 
j. An apple falls to earth because the gravitational pull of earth is enough to pull it down. The 
Moon does not fall because there is no gravity in space and nothing falls. 
k. The Moon is in orbit, or a ‘constant fall’. The Moon also has its own gravity, but I don’t have a 
clue how orbit works. 
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l. Because there is no gravity in space. 
m. Because gravity is odabive [need to ask Hector what this word means] to the planet or being in 
which it is on. For example, Earth would have its own gravity whereas the Moon, a separate 
planet, has its own gravity. These are not linked by gravity and empty space is what separates 
the two. 
n. Because centrifucal (sic) force pushed it out but in a way it dose (sic). 
o. It is in space where there is no gravity but it is still in the earth’s shadow. 
p. The gravitational force ends at a certain point [supported by a diagram]. 
q. There is no gravity in outer space as there is on earth gravity makes things fall to the ground, 
non-gravity makes things float. 
Comment: 
The comments [c, j, l, o, p, q] support the alternative conception that there is no gravity in space. The 
comments [d, k, m] support the alternative conceptions that gravity is a property of the celestial body. 
Gravity is a force, a pull of one object onto another – it is not a property of an object but an action (pull) of 
one mass onto another mass. The comments [a, h, n] indicated another alternative conception that the circular 
path of the Moon means it can’t be falling but at the same time the circular path keeps it from falling. 
Students will need to have multiple representations to explain this phenomenon – these can include the role 
play, animation and diagram [see teaching notes]. 
 
17.  The diagram opposite shows the backyard of a house at 
night with the Moon in quarter phase in the sky. On the diagram 
draw an arrow that points directly to the Sun.  
 
In the space below explain how one can only see half of one side 
of the Moon. 
 
 
a. that is the side the Sun is shining on [correct direction] 
b. the shadow created from the Sun gives it the appearance of being not really, when in fact, it is 
[correct direction – diagram showing the Sun illuminating half the Moon] 
c. we can only see half the Moon because the Sun is only shining on one side. 
d. The part of the Moon that faces the Sun is the part we see. If since we are looking on an angle 
we can’t see the whole face of the Moon [correct direction] 
e. You can only see the Moon because Moon is reflecting the sunlight and when you can see half 
Moon its because the Moon is reflecting only some [no arrow drawn] 
f. To do with where the Moon is and the angle of the Sun [arrow drawn to image of Sun below the 
horizon] 
g. This is because some of the Sun’s rays go above the earth and shine on the Moon. The Moon is 
on the wrong angle to get all the rays [arrow in wrong direction] 
h. No response. 
i. You can only see half of one side of the Moon because the Sun is shining directly on one side of 
the Moon which is facing only a quarter way. 
j. No response. 
k. Only one side of the Moon is visible because it is being illuminated by the Sun. We cannot see 
the other half of the Sun because it is being cast on by its own shadow [correct direction and 
image of Sun illuminating the Moon] 
l. Because the Sun is on the other side of the Earth and is only shining on half the Moon [correct 
direction]. 
m. Because the Sun is reflecting light on one side of the Moon and that is the side we can see. 
n. Because the Earth’s shadow blocked out the other 3 quarters. 
o. [No comment but correct direction given]. 
p. Shadows affect how much you see [correct direction shown]. 
q. No response. 
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Comment: 
The comments [ a, c, d, e, I, k, l, m] suggest the students understand that “the Moon reflects light from the 
Sun”, “the Sun illuminates half of the Moon” and “observers on Earth see the Moon in different phases”. 
 
19. Jodie, a Year 5 student, and you are watching a live telecast of the Hurricane in Texas, USA.  The 
time in Melbourne is 9:46 pm but the time in Texas is given by a news reporter as 6:46 am. Jodie turns to 
you and asks, “How come it’s night time in Melbourne but we can see it’s day time in Texas?” In the space 
below show your answer to Jodie’s question? 
a. [correct diagram]  
b. no response 
c. because the Sun can only shine on half the earth at once so different parts of the world have 
Sun light at different times. [correct direction] 
d. no response 
e. no response. 
f. [diagram showing Melbourne and Texas on same side of earth]. 
g. No response. 
h. Because as the earth rotates parts of it are facing the Sun while others are in shadow. [correct 
diagram] 
i. Because the Earth has turned and is away from the Sun, so it will be dark. 
j. [correct diagram with annotations] 
k. no response. 
l. Texus (sic) is on another part of the earth and that is where the Sun is it is not over us at that 
time. 
m. No response. 
n. No response. 
o. No response. 
p. Melbourne and Texas are on opposite sides of the world [supported by diagram]. 
q. The earth spins and revolves around the Sun meaning different parts of earth will  have the 
Sun on them. 
Comment: 
8 students did not respond to any of the questions on this page. Did they run out of time to complete the 
questionnaire? The comments [c, h, l, p, q] provide scientific answers, although more information is needed. 
 
20. The globe shown below represents different features of the Earth. In the diagram the globe has a tilt. 
20 a  Does this have a relationship with a feature of the Earth? Explain why in the space below. 
a. No response 
b. No response 
c. Were the pole goes through the earth is the axis of the earth. 
d. No response 
e. No response 
f. [limited diagram] 
g. no response. 
h. Yes – because this is the axis the earth rotates on. 
i. Yes, because then we will have all 4 seasons. 
j. No response. 
k. No response. 
l. The earth spins while rotating around the Sun. 
m. No response. 
n. No response. 
o. No response. 
p. ?? 
q. I think that if the earth is tilted the bottom and top of the earth will get sunlight because if it 
wasn’t tilted the Sun would only be on the sides. 
Comment: 
Students don’t have a view as to what the Earth is tilted to. 
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20 b Describe two features of the Earth that the 
globe shown above represents. 
a. Tilt; equator. 
b. No response. 
c. Countrys (sic); sea. 
d. No response. 
e. No response. 
f. The tilt of the earth; rotation of the 
earth. 
g. No response 
h. The earths axis; the two hemispheres 
i. The tilt; equator. 
j. The tilt of earth; it is a sphere. 
k. No response. 
l. It represents the two parts of the earth 
Capricorn and cancer. 
m. No response. 
n. No response. 
o. No response. 
p. Countries and seas; an axis tilt. 
q. Tilted. 
 
 
20 c Describe two features of the Earth that the 
globe shown above does not represent. 
a. Orbit; landscape. 
b. No response. 
c. Sunlight; time. 
d. No response. 
e. No response. 
f. Orbit around Sun; position of Sun. 
g. No response 
h. Speed of rotation; orbit of Sun. 
i. Day and night; weather. 
j. That it does not move around the 
Sun; that it spins. 
k. No response. 
l. It does not show where the Sun is 
shining and where the shadow is. 
m. No response. 
n. No response. 
o. No response. 
p. Gravity; weather & climate. 
q. No response. 
Comments: 
For those students who did respond there was a good sense of what the globe can represent and what it 
doesn’t.  
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Appendix 3 Astronomy Investigations 
Investigation 1: Finding directions using the Sun 
We all know that the Sun appears to rise in the East every day and sets in the West. Does this mean that we 
can use these observations of the Sun to determine compass directions? 
Finding East or West 
Does the Sun appear to rise exactly due East (from a compass reading) in the morning? Or does the Sun 
appear to set exactly due West (from a compass reading) at night? Find out the answer to either or both of 
these questions.  
What you will need: 
 A compass.  
What to do: 
Stand in the middle of your backyard, or clear area near your home, just before sunset or just after the Sun 
has risen in the morning. Determine on the horizon the direction of due East or due West and see if this 
direction coincides with the point on the horizon where the Sun has risen or set.  
Your report: 
Aim: Clearly state the aim of your activity for both part (a) and (b) 
Method: Briefly describe what you did. Use a representation to assist you. 
Discussion: 
 
As evidence of your observations:  
1. draw a representation of your horizon [this may include the back fence, top of the house next door 
and some trees] and indicate on your representation: 
i. The date time and location. 
ii. Where the Sun will set or has risen. 
iii. The position of the horizon that refers to due East or West. 
2. Provide an explanation for your finding in terms of the movements and positions of the Earth and 
Sun and the location of the observer on Earth. 
3. Extension question: Do you think the Sun rises and/or sets from the same place each day? What 
evidence do you have of this? 
Finding North 
You can generally find the directions of East and West from the locations on the horizon for sunrise and 
sunset but can you find the direction of ‘true north’ from Melbourne using shadows from the Sun? 
For this activity, first find some open outdoor space - preferably in the school yard - that can be used every 
day. Be sure to choose a spot unobstructed by trees or tall buildings which would shade this area early or late 
in the day. 
What you will need: 
 A 50 cm stick with a base so it that can stand vertically; 
 Large, flat sheet of cardboard or heavy paper;  
 Marker; and  
 Compass. 
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What to do: 
1. Begin early on a sunny day and plan to make several measurements throughout the day. 
2. Having selected a suitable spot, use a compass to determine North, East, South, and West. Place the 
recording sheet of cardboard or heavy paper on level ground such that the edges are aligned with the 
compass directions. Place the vertical stick at the centre of the southern edge of the recording sheet. 
3. Mark the direction of magnetic North on the recording sheet. Make sure you, or anyone else, does 
not move the cardboard, but, just in case, mark the outline of the recording sheet on the ground and 
the outline of the base of the vertical stick with a marker, so that their positions may be checked.  
4. Mark the line and tip of the shadow cast by the stick with a marker and record the time of the 
observation.  
5. Throughout the course of the day, periodically (every hour or half hour) record the movement of the 
shadow of the stick by marking the shadow line on the paper and also recording the time. 
Discussion: 
After a day of recording, look at all the shadow lines.  
 Is there any pattern to the end points of the shadows? For example, do the shadows end points form a 
straight line or do the shadow endpoints form part of a circle or a smooth curve? On your recording 
sheet draw a line through the shadow end points to show that pattern. 
 
1. How do shadow lengths change during the day? 
2. Use a representation to help you explain why they change. 
 
 Estimate where the shortest shadow occurs. This is the point when the Sun is at its highest point in 
the sky. This shortest shadow line points due North – mark this line on your recording sheet. 
Measure the angle between due North and Magnetic North on your recording sheet. Draw an 
annotated diagram in your report to show this. 
 You will need to represent the table in a graph. What sort of graph will you need to draw? Why? 
Does your graph show that the shortest shadow length matches the time of midday? 
  
3. Is there a relationship between the length of the shadow and the time of the day? To answer this 
question you will need to take measurements from your recording sheet and represent them in a 
table.  
4. Is the Sun directly overhead at any time? Why is the shortest shadow around noon? 
 
 Compare the North line marked by the shortest shadow with that marked with the compass. Do they 
agree? Research what is meant by Magnetic north and True north. Can you find out what the angle 
between the True north and Magnetic north is called and why it is important? Remember to 
reference your websites and/or books. 
 
5. Discuss the difference between True and Magentic North, Why does the shortest shadow point 
North? Why doesn’t it point in the same direction as the magnetic compass? 
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Investigation 2:  How Angle Spreads a Flashlight Beam 
Adapted from Eyes in the Sky Feet on the Ground, Smithsonian Astrophysical Observatory (SAO), 
http://hea-www.harvard.edu/ECT/the_book/toc.html (retrieved Jun 5, 2010) 
 
When you shine a torch beam onto a flat surface does the illuminated spot on the surface always remain the 
same size? When is it larger? smaller? Is the spot always the same brightness? When is it brighter? fainter? 
What you need:  
 graph paper;  
 cardboard;  
 masking tape;  
 flashlight;  
 markers. 
What to do: 
1. Attach a sheet of graph paper to the 
cardboard with the masking tape. 
Hold the board perpendicular to the 
floor and shine the flashlight directly 
onto the graph paper from the side, 
about 50 cm away. Be sure the 
flashlight is parallel to the floor, and, 
therefore, perpendicular to the paper. 
You might try placing the flashlight 
on a pile of books. 
 
 
2. Trace the outline of the flashlight's beam on the graph paper. 
3. Keeping the same distance from the paper to the flashlight, try rocking the board towards 
and then away from the flashlight. Does the area of the beam on the paper increase or 
decrease? Tilt the board at a large angle like 45° or 60° and trace the new outline of the 
beam with a different colour. Try a couple of other angles, marking the outlines with 
different colours. 
4. Count the squares on the graph paper enclosed or partially enclosed by the circle of light, for 
each angle you tilted the board. Think about how you might represent this data. Do you see 
any relationship between the angle that the light beam hits the surface and the area that the 
beam illuminates? 
Discussion: 
No matter how the board is tilted, nothing changes the amount of light which the flashlight produces. When 
the board is tilted, and the flashlight illuminates a larger area of the graph paper, the same amount of light 
energy must be spread over a larger area. The lighting is then less intense.  
(a) Does this experiment represent a good model to explain why when you are outside on a sunny day 
the Sun feels hotter during the middle part of the day? Explain why. 
(b) Does this experiment represent a good model to explain why when you are outside on a sunny day 
the Sun feels hotter in summer than in winter? Explain why.  
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Investigation 3:  How Angle Spreads Sunlight 
Adapted from Eyes in the Sky Feet on the Ground  
Smithsonian Astrophysical Observatory (SAO), 
http://hea-www.harvard.edu/ECT/the_book/toc.html 
(retrieved Jun 5, 2010) 
 
Light from the Sun not only illuminates the surface 
of the Earth it also heats it up.  This activity 
examines this "spreading out" of light by measuring 
how quickly and how much sunlight can warm two 
sheets of paper, one tilted, one not. We will use a 
300 Watt light globe to represent the Sun. 
 
 
 
 
 
What you need:  
 Two sheets of black construction paper;  
 Cardboard; 
 bricks or blocks to prop up board;  
 masking tape;  
 two thermometers. 
What to do: 
1. Cut an inch-wide slit in the middle of each piece of construction paper. Tape one sheet of black 
construction paper to each of the cardboard boards. Place a thermometer into each slit such that the bulb 
is between the board and the paper, and the scale can be read without removing the thermometer. Tape the 
thermometers in place. Leave the assembled thermometers in the shade long enough so that they read the 
same outside temperature. 
2. Tilt one board so that it faces the globe and the globe's rays fall nearly perpendicular to the board. The 
other should be flat on the table. 
3. Periodically (every minute or so) record the temperature on each thermometer until the temperatures level 
off and stop climbing. Let the thermometers sit for a few minutes. Record their final temperatures. 
Discussion: 
(a) Which paper was heated more quickly? Which got warmer? You might want to try different angles. 
Beware the effects such as shadows from people reading the thermometers. 
(b) Represent how quickly each board heated up by drawing a graph.  
(c) How can you explain the different heating of the flat compared to the tilted board? 
(d) How does this activity explain why it gets hotter in summer than in winter? Is it a good 
representation? Explain why. 
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Investigation 4: Tracking Sunrise and Sunset Times in Melbourne and Kuala Lumpur 
 
In Melbourne, as summer draws near, we notice that the Sun rises a little earlier and sets a little later each 
day.  In other words, if we refer to the day as being the time when the Sun is in the sky, then as we near 
Summer the length of the days gets longer and the length of the nights gets less. Kuala Lumpur is the capital 
of Malaysia and is located just south of the equator. Does the length of the day in Kuala Lumpur change in 
the same way that it does in Melbourne? 
Before you get to explaining why this is so you will need to collect some data to show how the length of the 
day is changing. 
 
What you will need: 
(a) Access to the internet. 
What to do: 
 
1. Choose one particular day of the month and collect 
data for the length of the day [assume this means 
the number of daylight hours] for each month of 
the year for Melbourne.   
2. Also find the altitude of the midday Sun for each of 
these months [refer to the websites below to collect 
this information]. The altitude, shown in the 
diagram, gives the angle that the line to the Sun 
makes with the ground. 
3. Now collect the same data for Kuala Lumpur that 
you did for Melbourne. 
 
 
 
Discussion: 
1. Is there a pattern to the way the length of day changes throughout the year in Melbourne? Draw a 
graph and see. On your graph show the month which has the longest day, shortest day and months 
which will have the same number of hours as there are at night [12 hours].  
2. Is there a relationship between the length of the day and the altitude of the midday Sun? Draw a 
graph and see. Use your data from Q1. 
3. Provide an explanation for why the length of the day changes throughout the year in Melbourne. 
4. Does the length of the day in Kuala Lumpur change in the same way that it does in Melbourne? 
5. What similarities and differences do you notice when comparing the length of the day in Kuala 
Lumpur and Melbourne? Can you explain why? 
 
Melbourne Sunrise and Sunset times 
http://members.iinet.net.au/~jacob/risesetmelb.html (retrieved June 5, 2010) 
http://www.timeanddate.com/worldclock/astronomy.html?n=152 (retrieved June 5, 2010) 
Kuala Lumpur Sunrise and Sunset times 
http://www.timeanddate.com/worldclock/astronomy.html?n=122 (retrieved June 5, 2010) 
Sunrise and Sunset Calculator 
http://www.timeanddate.com/worldclock/aboutastronomy.html (retrieved June 5, 2010) 
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Investigation 5: Tide Watch 
 
Mariners will be able to tell you that there is a connection between the phase of the Moon and the heights of 
the tides. To see what this connection might be you will need to collect some data. 
The national newspapers will often have a section nestled somewhere in the weather about the tide times, the 
sunrise/sunset times, and the phase of the Moon. However, we can also get this information from the 
internet. 
 
What you need:  
 access to the internet. 
 
What to do: 
1. You should collect a month's worth of the tidal reports that show the date, times and heights 
of the low and high tides. The following website address contains the information you need. 
You will need to think about how you will represent this data to answer the following 
questions. What sort of patterns do you see in the data? Is the height of the high tide always 
the same? 
  Tide Predictions for Victoria 
 http://www.bom.gov.au/oceanography/tides/MAPS/melbourne.shtml#map (retrieved June 5, 2010) 
 
2. Find out when each phase of the Moon was happening during the same month you collected 
tides data. The following website address might help you. You will need to think about how 
you might represent this data. 
  Moon Phases for Melbourne 
 http://www.timeanddate.com/calendar/moonphases.html?year=2008&n=152 (retrieved June 5, 2010) 
 
3. What is the connection between the location of the Sun, Moon and Earth and the different 
phases of the Moon as seen by observers from Earth? Would diagrams be useful to explain 
this? 
4.  Comparing the heights of the tides and the phase of the Moon, can a connection be found? 
How can you explain this? 
Discussion: 
(a) The height of the tides of the day do depend on the phase of the Moon. Why is this?  
(b) What is the relationship between the heights of the first and second tides of the day?  
(c) Is it obvious now why there are two tides? 
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EXTENSION: What would the view by like up here on the Moon? 
 
As Earthlings we see the Sun appear to rise and set 
regularly every 24 hours. We also see the Moon go 
through regular phases every 27.3 days.  
However, if you lived on the Moon, what would 
you notice about the Sun and the Earth over 
different periods of time? 
In answering this big question refer to the 
discussion questions below. In describing what you 
might see you also need to provide an explanation. 
Your explanation needs to refer to the motion and 
/or positions of the Sun, Moon and Earth. 
You will need to think about what types of 
representations to best help you explain. 
 
 
Source: NASA/courtesy of nasaimages.org (retrieved 
June 16, 2010) 
 
Discussion: 
 From Earth we see the Moon and the Sun appear to be the same size. If you lived on the Moon 
would the Earth be about the same size as the Sun? 
 Is it true that on some locations on the Moon you would never be able to see the Earth? 
 If you lived on the Moon, would you see the Sun rise and set? If so, how often would the day night 
cycle last? 
 If you lived on the Moon, would you see the Earth rise and set? If so, how often would the cycle 
last? 
 If you lived on the Moon, would the Earth go through similar phases like the Moon does on Earth? If 
so, how long does the phase cycle last? 
 
